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TITLE OF TEE INVENTION 

LOW TEMPERATURE STORAGE CABINET 
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BACKGROUND OF THE INTENTION ; 
1, Field of the IiiTention j 
The present invention relates to a low temperature 



storag^e cahinet such as a refrigerator, a freezer 



or the 



like in which operation of a refrigerant compressor in 
a freezing- cycle system is controlled to maintain, 
the interior of the cabinet at a predetermined lojy tempera- 
ture, and more particularly to a low temperature storage 
cabinet in which the rate of operation of an elecj:ric fan 
in the cabinet is controlled during deactivation of the 
compressor. I' 

2, Description of the Prior Art 

Disclosed in Japanese Utility Model Publication 
No. 62-29909 is a low temperature storage cabinet, of this 
kind in which the electric fan in the cabinet is operated 
only for a period of time set by a start switch d^rln^ 
deactivation of the compressor for decreasing a difference 
in temperature between upper and lower compartments in the 
cabinet and is stopped only for a period of time set by 
a stop switch for saving the electric power, i 

In the conventional low temperature storage cabinet, 
a difference in temperature between the upper and lower 
compartments in the cabinet is estimated by a user for 
setting- each period of time for control of the electric fan 
in the cabinet. If there is an error in estimation of the 
difference in temperature between the upper and Idwer 
compartments or the period of time is erroneously j determined 
by the user, the difference in temperature betweeijL the upper 
and lower compartments becomes large, and consumption of the 



electric power may not be properly reduced in accordance 
with the inside temperature of the cabinet. 

STIMMARY OF THE INVENTION 

It is. therefore, a primary object of the present 
invention to provide a low temperature storage cabinet when 
operation of electric fan in the cabinet is controlled in 
accordance with a difference In pressure between ijipper and 
lower compartments of the cabinet to reduce consuriiptlon of 
the electric power without causing any problem dijscussed 
above. 

I 

According to the present invention, the object is 
accomplished by providing a low temperature storage cabinet 
having a freezing cycle system composed of a compressor, 
a condenser, a throttle and an evaporator, a cabiijiet temper- 
ature sensor for detecting an inside temperature of the 
cabinet and for producing an electric signal indicative of 
the detected inside temperature, compressor control means 
responsive to the electric signal from the temperature 
sensor for activating the compressor in the freezing cycle 
system in response to rise of the inside temperature of the 
cabinet and for deactivating the compressor in response to 
a fall in the inside temperature o^ the cabinet, and 
an electric fan provided in the cabinet for circulating 
cooled air in the interior of the cabinet, whereiii the low 
temperature storage cabinet comprises refrigerant tempera- 
ture detection means provided in the freezing cycle system 
to detect a temperature of refrigerant in the freezing cycle 
system, and fan control means for controlling operation of 
the electric fan in the cabinet in accordance witli a temper- 



ature of refrigrerant detected by the detection meins during* 
deactivation of tlie compressor and for decreasing the rate 
of operation of the electric fan in accordance with 
a decrease of the refrig-erant temperature. 



According to an aspect of the present invention, there 
is provided a low temperature storagre cabinet having 
a freezing c^cle system composed of a compressor* 
a condenser, a throttle and an evaporator, a cabinet temper- 
ature sensor for detecting: an inside temperature of the 
cabinet and for producing an electric si^al Indicative of 
the detected inside temperature, compressor control means 
responsive to the electric signal from the temperature 
sensor for activating: the compressor in the freezing- cycle 
system in response to rise of the inside temperature of the 
cabinet and for deactivating the compressor in response to 

a fall in the inside temperature of the cabinet, and 

I 

an electric fan provided in the cabinet for circulating* 

II 

cooled air in the interior of the cabinet, wherein the low 
temperature storag-e cabinet comprises ref rlgrerant i pressure 
detection means provided in the freezing cycle system" for 
detecting pressure of refrigerant in the freezing i cycle 

system, and fan control means for controlling operation of 

r 

the electric fan in the cabinet in accordance with refriger- 
ant pressure detected by the pressure detection means during 
deactivation of the compressor and for decreasing 'the rate 
of operation of the electric fan in accordance with 
a decrease of the refrigerant pressure. 



According to another aspect of the present inlvention. 
there is provided a low temperature storage cabinet having 
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I 



a freezing cycle system cotnposed of a compressor, 
a condenser, a throttle and an evaporator, a cabinet temper- 
ature sensor for detecting an inside temperature of the 

I' 

cabinet and for producing an electric signal indicative of 
the detected Inside temperature, compressor contrijl means 
responsive to the electric signal from said temperature 
sensor for activating- the compressor in the free2:lng' cycle 

system in response to rise of the inside temperatlre of the 

1. 

cabinet and for deactivating the compressor in response to 
a fall in the inside temperature of the cabinet, and 
an electric fan provided in the cabinet for circulating 
cooled air in the Interior of the cabinet, wherein the low 
temperature storage cabinet comprises ambient temperature 
detection means provided on the cabinet to detect 'a tempera- 
ture of outside air, and fan control means for controlling 
operation of the electric fan in the cabinet in accordance 
with a temperature of outside air detected by the, ambient 
temperature detection means during deactivation of the 
compressor and for decreasing the rate of operation of the 
electric fan in accordance with a decrease of the 'tempera- 
ture of outside air, | 

I 

In each practical embodiment of the low temperature 
storage cabinets described above, it is preferable that the 
fan control means comprises means for intermittently operat- 
ing the electric fan in the cabinet during deactivation of 
the compressor and for changing the operation time| and the 
stopping time of the electric fan to control the irate of 
operation of the electric fan. It is also preferable that 
the fan control means comprises means for selectively 
effecting continual operation of the electric fan ;or 

II 
I 

5 ,| 



intermittent operation of the electric fan during' deactiva- 
tion of the compressor to control the rate of operation of 
the electric fan. i 



According to a further aspect of the present [ invention, 
there is provided a low temperature storag-e cabinet having 
a freezing cycle system composed of a compressor, ' 
a condenser, a throttle and an evaporator, a cabinet temper- 
ature sensor for detecting an inside temperature if the 
cabinet and for producing an electric signal indicative of 
the detected inside temperature, temperature setting means 
for setting an inside temperature of the cabinet, ; compressor 
control means responsive to the electric signal fi^om the 
cabinet temperature sensor for activating the compressor 
when the inside temperature of the cabinet rises In 
a nominal value more than an inside temperature sit by the 
temperature setting means and for deactivating the compres- 
sor when the inside temperature of the cabinet fails in the 
nominal value less than the inside temperature se^ by the 
temperature setting means, and an electric fan provided in 
the cabinet for circulating cooled air in the interior of 
the cabinet, wherein the low temperature storage cabinet 
comprises refrigerant temperature detection means 'for 
detecting a temperature of refrlgeraint in the freezing cycle 
system, first fan control means for operating the electric 
fan in the cabinet at a predetermined rate of operation 
during deactivation of the compressor when the inside tem- 
perature set by the temperature setting means is less than 
a predetermined temperature, and second fan controll means 
for decreasing the rate of operation of the electric fan in 
accordance with a decrease of the refrigerant temperature 
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detected by the refrigerant temperature detection! means 
during deactivation of the compressor whea the inside 
temperature set by the temperature setting: means is more 
than the predetermined temperature. 

According' to an aspect of the present invention, there 
is provided a low temperature storage cabinet having 
a freezing cycle system composed of a compressor, ' 
a condenser, a throttle and an evaporator, cabinet tempera- 
ture sensor for detecting an inside temperature of the 
cabinet and for producing an electric signal indicative of 
the detected inside temperature, temperature setting means 
for setting an inside temperature of the cabinet, compressor 
control means responsive to the electric signal fj:om the 
cabinet temperature sensor for activating the compressor 
when the Inside temperature of the cabinet rises in 
a nominal value more than an inside temperature set by the 
temperature setting means and for deactivating the compres- 
sor when the inside temperature of the cabinet fallls in the 
nominal value less than the inside temperature set by the 

temperature setting means, and an electric fan provided in 

I 

the cabinet for circulating cooled air in the interior of 
the cabinet, wherein the low temperature storage cabinet 
comprises refrigerant pressure detection means for detecting 
pressure of refrigerant in the freezing cycle sysiem, first 
fan control means for operating the electric fan in the 
cabinet at a predetermined rate of operation during deacti- 
vation of the compressor when th inside temperature set by 
the temperature setting means is less than a predetermined 
temperature, and second fan control means for decreasing the 
rate of operation of the electric fan in accordande with 
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a decrease of the refrlgrerant pressure detected by the 
refrl^rerant pressure detection means during deactivation of 
the compressor when the inside temperature set by' the 
temperature setting means is more than the predetlrmined 
value . 

AccordinfiT to another aspect of the present invention, 
there is provided a low temperature storage cabinet having 
a freezing: cycle system composed of a compressor, ' 
a condenser, a throttle and an evaporator, cablne*: tempera- 
ture sensor for detecting an inside temperature of the 
cabinet and for producing an electric signal indicative of 
the detected Inside temperature, temperature setting means 
for setting an inside temperature of the cabinet, compressor 
control means responsive to the electric signal from the 
cabinet temperature sensor for activating the compressor 

when the inside temperature of the cabinet rises in 

I' 

a nominal value more than an Inside temperature set by the 
temperature setting means and for deactivating said compres- 
sor when the inside temperatare of the cabinet falls in the 

II 

nominal value less than the inside temperature sel! by the 
temperature setting means, and an electric fan provided in 
the cabinet for circulating cooled air in the interior of 
the cabinet, wherein the low temperature storage cabinet 
comprises ambient temperature detection means for detecting 
a temperature of outside air, first fan control means for 
operating the electric fan in the cabinet at a predetermined 
rate of operation during deactivation of the compii:essor when 
the inside temperature set by the temperature setting means 
is less than a predetermined value, and second fait control 
means for decreasing the rate of operation of the I'electrlc 
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fan in accordance with a decrease of the temperature of 
outside air detected by the ambient temperature detection 
means during deactivation of the compressor when the inside 
temperature set by the temperature setting means is more 
than the predeterinined value. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and advantages of the present 
invention will be more readily appreciated from the follow- 

ingr detailed description of preferred embodiments ; thereof 

I 

when taken together with the accompanying drawings, in 
which: jl 

Fig-. 1 is a vertical sectional view of a ref rigrerator 
in accordance with the present invention; [ 

Fiff. 2 is a block diagram of an electric control 
apparatus for the refrigerator shown in Fig, 1; | 

Fig. 3 is a time chart showing each operation of 
a refrigerant compressor, a condenser fan and an electric 
fan in the cabinet of the refrigerator; 

Fig- 4 is a flow chart of a main program executed by 
a microcomputer in the electric control apparatus 'shown in 
Fig. 2; 

Fig. 5 is a flow chart of a cabinet fan control routine 
shown in Fig, 4; I 

Fig. 6 is a flow chart of a modification of the cabinet 
fan control routine shown in Fig, 5; 

Fig. 7 is a flow chart of a modification of t|he main 
program shown in Fig, 4; 

Fig, 8 is a flow chart of another modif icaticiu of the 
main program shown in Fig. 4; 
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Fl^. 9 is a fclock dlagrram of a modif Icatlota of the 
electric control apparatus shown in Fi^. 2; • 

Fig-, 10 is a flow chart of a main prog-ram executed by 
the microcomputer shown in Fig. 9; ; 

Fiff, 11 is a flow chart of a cabinet fan conprol 
routine shown in Fig, 10; ; 

Fi^, 12 is a flow chart of a timer interruption program 
executed by the microcomputer shown in Fig. 9; ' 

Fiff, 13 is a flow chart of a modification of 'the 
cahinet fan control routine shown in Fig. 11; 

ii 

Fiar- 14 is a flow chart of a modification of i' the main 
program executed by the microcomputer shown in Fig. 9; and 

Fig. 15 is a flow chart of another modification of the 
main program executed by the microcomputer shown in Fig. 9 

DESCRIPTION OF TEDE PREFEfifiED EMBODIMENTS 
In Fig. 1 of the drawings, there is schematicially 
illustrated a low temperature storage cabinet in %he form of 
a refrigerator which includes a cabinet 10 the inferior of 
which Is subdivided by a partition plate 11 into A cooling 
compartment l2a and a storage compartment 12b for preserva- 
tion of foodstuffs. Mounted on the partition plate 11 is 
an evaporator 13 which acts to evaporate compressed refrig- 
erant supplied thereto from a compressor 14 throu^^h a con- 

I, 

denser 15, a dryer 16 and a throttle 17 for coolirSg the 
interior of cooling compartment 12a and to recirculate the 
evaporated refrigerant into the compressor 14, Ih the 
refrigerator, a freezing cycle system is composed of the 
evaporator 13, compressor 14, condenser 15, dryer [l6 and 
throttle 17* In the cabinet 10, an electric fan l!8 is 
mounted on the partition plate 11 within the cooling com- 
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partment 12a to introduce the air from storage coinpar tment 
12b Into the coollngr compartment 12a and to circuilate the 
cooled air from the cooling: compartment 12a Into the interi- 
or of storage compartment 12b, The condenser 15 is provided 
with an electric cooling fan 19, 

An electric control apparatus 20A for control of the 

compressor 14. the electric fan 18 in cabinet 10 and the 

I. 

coolinsr fan 19 of condenser 15 is contained in a control box 
20 moxxnted within the refrigerator. As shown in ^Iz:^ 2, the 
electric control apparatus 20A includes a microcomputer 21 
provided with a timer 21a and a driving circuit 22, The 
microcomputer 21 is applied with detection signals from 
a thermo-switch 23, a refrigerant temperature senior 24 and 
a saying switch 25 to execute a main program shown by a flow 
chart in Fi^s. 4 and 5 for control of each operatJlon of the 
compressor 14, the electric fan la in cabinet 10 and the 
condenser fan 19, 



As shown in Fig-. 1. the thermo-switch 23 is arranged 
within the cooling compartment 12a to detect an inside 
temperature of the cooling compartment 12b and stcrag-e 
compartment 12b for producing an electric sig:nal jjlndicative 
of the inside temperature of the cabinet 10. The thermo- 
switch 23 is turned on when the inside temperatur^ of the 
cabinet 10 rises more than a predetermined temperd^ture and 
is turned off when the inside temperature of the clabinet 10 
drops below the predetermined temperature. The rifrig-erant 
temperature sensor 24 is mounted on an outlet conduit of 
condenser 15 to detect a temperature of the refrigerant for 
producing an electric signal indicative of the refrigerant 
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temperature. The sariagr switch 25 is mounted on an opera- 
tion panel (not shown) to activate the refrigerator at 
a saving: laode ^or reducing consumption of the electric 
power , 

AssumlnfiT that a power source switch of the refrigerator 
has been closed, the microcomputer 21 starts to execute the 
main progrram at step 100 of Fig* 4 and repeats execution of 
processing at step 102 to 112. When the thermo-swltch 23 Is 
turned on in response to rise of the inside temperature of 
cabinet 10 during- execution of the main program, the comput- 
er 21 determines a "Yes" answer at step 102 and maintains 
each operation of the compressor 14, the condenser fan 19 
and the electric fan 18 in cabinet 10 by processing at step 
104 and 106. Thus, the freezing cycle system is maintained 
in an activated condition to cool the interior of 'cooling 
compartment 12a, and the cooled air from cooling compartment 
12a is circulated by operation of the electric fan 18 into 
the storage compartment 12b so that the inside tenperature 
of cabinet 10 is uniformly lowered. When the thermo-switch 
23 is turned off due to drop of the inside temperature of 
cabinet 10, the computer 21 determines a "No'' ansv/er at step 
102 and stops each operation of the compressor 14 1 and 
condenser fan 19 at step 103 to deactivate the freezing- 
cycle system and determines at step 110 whether tiie saving 
switch 25 has been turned on or not. If the answer at stop 
110 is "No", the computer 21 returns the program io step 102 
and maintains the operation of the electric fan 18 in 
cabinet 10 even when the freezing cycle system is deactivat- 
ed. When the thermo-switch 23 is turned on due to rise of 
the inside temperature of cabinet 10 caused by opening and 
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closing" of the cabinet door, the computer 21 detet-mines 
a ^Yes" answer at step 102 and activateij the freezing cycle 
system by processing at step 104 and 106. With such control 
of the freezing cycle system, the inside temperature of 
cabinet 10 is maintained approximately at the predetermined 
temperature. 

When the saving switch 25 is turned on, the computer 21 
determines a "Yes" answer at step lio and causes the program 
to proceed to step 112 for execution of a cabinet; fan 
control routine shown in Fig. 5. When started execution of 
the cabinet fan control routine at step 200, the computer 21 

is applied with an electric signal indicative of a tempera- 

ii 

ture T of the refrigerant detected by sensor 24 and executes 
processing at step 204 to 212 for setting a measurement time 
of timer 21a in accordance with the refrigerant t|iiiperature 
T. When the refrigerant temperature T is more thin a first 
predetermined value Tj_ (for instance, 50 ' C) , the measure- 
ment time is defined by a first predetermined time TMj_ (for 
instance, one and half minutes). When the refrigerant 
temperature T is less than the first predetermined value 
and more than a second predetermined value T2 (for instance. 
30 • C) less than the first predetermined value T-l]: the 
measurement time is defined by a second predetermined time 
TM2 (for instance, two and half minutes). When tlie refrig- 
erant temperature T is less than the second predetermined 

value To, the measurement time is defined by a third 

I 

predetermined time TM3 (for Instance, three minutes) 
Thus, the measurement time of timer 21a is succesjSively 
increased in accordance with a decrease of the rejfrlgerant 
temperature T. 
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After processing: at step 204 to 212, the tliii4r 21a 

starts to count down the measurement time, while the comput- 

II 

er 21 repeats execution of processing: at step 214 |to 220 

unless the saving" switch 25 Is turned off or the tihermo- 

II 

switch 23 Is turned on. Thus, the electric fan 18 in ctibl- 

l| 

net 10 is deactivated by processing at 218 during 'execution 
of processine at step 214 to 220. When the timer ; 21a fin- 
Ishes countdown of the measurement time, the computer 21 
determines a "Yes" answer at step 216 and causes the program 
to proceed to step 222, ! 

I! 

At step 222, the computer 21 defines the measurement 
time of timer 21a as a fourth predetermined time TM4 (for 
instance, fifteen seconds) regardlessly of the refrig-erant 
temperature T. In such an instance, the timer 21a starts to 
count down the measurement time TM^, while the computer 21 
repeats execution of processing: at step 224 to 230 unless 
the saving switch 25 is turned off or the thermo-switch 23 
is turned on. Thus, the electric fan 18 in cabinet 10 is 
operated by processing at step 228 during execution of 
processing at step 224 to 230, When the timer 21a finishes 
countdown of the measurement time, the computer 21 deter- 
mines a "Yes" answer at step 226 and finishes execution of 
the cabinet fan control routine at step 234. j 

I' 

When the saving- switch 25 is turned on in a condition 



deactivate 
cabinet 10 
and is 



where the thermo-switch 23 has been turned off to 
the freezing cycle system, the electric fan 18 in 
is operated for the fourth predetermined time TM4 
intermittently stopped for the predetermined times TM^^, TM^, 
Tiyr3. (see Fig. 3) When the thermo-switch 23 is timed on 
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due to rise of the tnslde temperature of cabinet io during* 
execution of processing at step 214 to 220 and 22! to 230, 
the computer 21 determines a "Yes" answer respectively at 

step 220 and 230 and finishes execution of the caliinet fan 

11 

control routine at step 234. In such an instance' the 
computer 21 determines a "^Yes" answer at step 102 'of Fig:. 4 
and activates the freezing cycle system. If the saving 
switch 25 is turned off during execution of processing at 

step 214 to 220 and 224 to 230, the computer 21 determines 

ij 

a "No" answer respectively at step 214 and 224 and finishes 
execution of the cabinet fan control routine at step 234 
after operated the electric fan 18 in cabinet 10. | In this 

instance, the electric fan 18 in cabinet 10 is operated even 

ii 

when the freezing cycle system is deactivated. 

!j 

As is understood from the above description, when the 
saving switch 23 is turned on, the electric fan 18 in cabi- 
net 10 Is intermittently operated and stopped in a condition 
where the freezing cycle system is deactivated, jlthough in 
such an instance* the operation time of electric fan 18 is 
defined by the predetermined time the stopping time of 

electric fan 18 is successively increased to the Dredeter- 
mined times TMj^, TM2 and TOg in accordance with a decrease 
of the refrigerant temperature As a result, ttie rate of 
operation of electric fan 18 is decreased in accordance with 
a fall in the refrigerant temperature T. 



The refrigerant temperature T utilized for control of 

the rate of ope'ration of electric fan 18 in cabineit 10 rises 

1; 

in a condition where the difference in temperature between 
the upper and lower compartments of cabinet 10 increases due 
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to rise of the temperature of outside air or opening <±nd 
closing- of the cabinet door. Thus, the rate of operation of 
the compressor 14 In the freezing cycle system Is increased 
in accordance with rise of the refrigrerant temperature T. 
Accordingly, even when the rate of operation of electric fan 
18 is decreased In accordance with a fall in the refrigerant 
temperature, the inside temperature of cabinet 10, is 
uniformly maintained at the predetermined value w::thout 
Increasing the difference In temperature between the upper 
and lower compartments of cabinet 10. This is useful to 
automatically reduce consumption of the electric power in 
a reliable manner. 



Although in the foregoing embodiment, the stopping time 
of electric fan 18 is changed at three steps in accordance 
with the refrigerant temperature T in a condition Iwhere the 
saving switch 25 has been turned on, the stopping 'time of 
electric fan 18 may be changed at two steps or moij-e than 
four steps - 

Illustrated In Fig. 6 is a modification of the cabinet 

I 

fan control routine shown in Fig, 5. wherein the computer 21 
is programmed to continuously operate the electric fan 18 in 
cabinet LQ by processing at step 232 when the refrigerant 
temperature T is more than the predetermined value (for 
instance, 50 ' C) , During execution of the cabinei fan 
control routine shown in Fig. 5, the computer 21 determines 
at step 204 whether the refrigerant temperature T is more 
than the predetermined value T3_ or not. If the ar!swer at 
step 204 is "Yes", the computer 21 operates the el'ectrlc fan 
18 in cabinet 10 at step 232 in the same manner as In the 
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foregoing' embodimeat and finishes execution of th^ cabinet 

I- 

fan control routine at step 234. If the refrigerant temper- 
ature is less than the predetermined value T^, thi computer 
21 determines a "No" answer at step 204 and execui^es 
processing at step 206, 210a, 212a, 214 to 220 and 
processing at step 222a, 222b, 222c, 224 to 230 to intermit- 
tently operate the electric fan 18 In cabinet 10. As 
a result, during deactivation of the freezing cycle system, 
the rate of operation of electric fan 18 in cabinet 10 is 
decreased in accordance with a fall in the refrigerant 
temperature T. 



In addition » the cabinet fan control routine 
Fig. 6 is characterized in that both the stopping 
the operation time of electric fan 18 are changed 



showa In 
time and 
In accord- 



ance with the refrigerant temperature T during deactivation 
of the freezing cycle system. When the refrigerant tempera- 
ture T is less than the predetermined value Ti and more than 
the predetermined value T2 (for instance. 30 ' C) , the prede- 
termined value TM-j^ (for instance* two and half minutes) is 
set as the measurement time of timer 21a by processing at 
step 204, 206 and 210a. When the refrigerant temperature T 
is less than the predetermined value the predetermined 

value TM2 (for instance, three minutes) is set as the meas- 
urement time of timer 21a by processing at step 204, 206 and 
212a. Subsequently, the stopping time of electric fan IS is 
set in accordance with the refrigerant temperature T by 
processing at step 216 and 218, I 



After processing at step 216, the computer 21 deter- 
mines at step 222a whether the refrigerant temperiture T is 
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more than the predetermined value T2 or not. If rhe answer 
at step 222a is "Yes'', the predetermined value TM3 (for 
instance, twenty minutes) is set as the measurement time of 
timer 21a by processing at step 222b. If the answer at step 
222a is "No", the predetermined value TM^ (for instance, 
fifteen minutes) is set as the measurement time of timer 21a 
by processinff at step 222c. Subsequently, the operation 
time of electric fan 18 is set in accordance with 'the re- 
frigerant temperature T by processing at step 226 and 228. 



With such execution of the cabinet fan control routine 
shown in Fig. 6, the rate of operation of electrii fan 18 in 
cabinet 10 Is determined by both the stopping time and the 
operation time described above during deactivatloit of the 
freezing cycle system. That is to say, when the I'efrigerant 
temperature T is less than the predetermined valui and 
more than the predetermined value the rate of 'operation 
of electric fan 18 is defined by TMg/CTM^ + TM3) * When the 
refrigerant temperature T is less than the predetermined 
value T2. the rate of operation of electric fan 18' is 
defined by TM4/(TM2 + TM4) , As the values TWi-TM^. are 
determined in such a manner that the rate of opers.'tion 
™3/^™l * becomes larger than the rate of ojeration 

TM4/(TM2 + TM4). the rate of operation of the elecitric fan 
18 during' deactivation of the freezing cycle system is 
decreased in accordance with a fall in the refrigerant 
temperature in the same manner as in the foregoing embodi- 
ment. Accordingly, consumption of the electric pcwer can be 
automatically reduced without increasing the difference in 
temperature between the upper and lower compartments of 
cabinet 10* 



18 



In a practical embodiment of the present Invention, an 
additional electric fan 31 may be further prorided within 
the cabinet 10 as shown by broken lines in Fie* and the 
main program shown in Fig;, 4 may be modified as sjiown in 
Fiff. 7 to selectively operate the electric fans UJ and 31 in 
cabinet 10 in accordance with the refrigerant tem]>erature T 
in a condition where the saving switch 25 is turned on 
during deactivation of the freezing- cycle system- During 
execution of the modified main program, the compu':er 21 
activates and deactivates the freezinff cycle system in 
response to the detection signal applied from the thermo- 
switch 23 by processing at step 102, 104 and 108. [ In 
a condition where the frQe:5inff cycle system is being acti- 
vated or the savlnff switch 23 is turned off during: deactiva- 
tion of the freezing cycle system, the computer 2I operates 
both the electric fans 18 and 31 m cabinet 10 by ilprocessingr 
at step 10ea» When the saving switch 25 is turned on during: 
deactivation of the freezing- cycle system, the computer 21 
determines a "Yes'' answer at step 110, reads out the refrig- 
erant temperature T from sensor 24 and determines iat step 
122 whether the refrigerant temperature T is more 'than the 
first predetermined value T-^ or not. When the answer at 
step 122 is "Yes'', the computer 21 operates both ihe elec- 
tric fans 18 and 31 in cabinet 10 by processing al|: step 
106a. When the answer at step 122 is "No", the computer 21 
operates only one of the electric fans 18 and 31 b-y process- 
ing at step 124. Thus, the rate of operation of eilectric 
fans 18 and 31 in cabinet 10 is decreased in accor^dance with 
a decrease of the refrigerant temperature T during; deactiva- 
tion of the freezing cycle system to reduce consumption of 
the electric power* 1 
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In tlie practical embodiment described above, 'a speed 
coatrol circuit 41 may be disposed between the drivlnsr 
circuit 22 and the electric fan 18 in cabinet 10, ,as shown 
hy broken lines in 2. In this embodiment, t]ie speed 

control circuit 41 is provided in the form of an inverter or 
phase control circuit for controlling the rotation speed of 
electric fan 18, and the main progrram of F±s* 4 is modified 

{i 

as shown in Fig", 8 to control the rotation speed of electric 

fan 18 in accordance with the refrigerant temperature T in 

i 

a condition where the saving switch 25 is turned on during 

I 

deactivation of the freezing cycle system. During execution 
of the modified main program, the computer 21 activates and 
deactivates the freezing cycle system in response to the 
detection signal applied from the thermo-switch 23 by 
processing at step 102. 104 and 108. In a conditjlon where 
the freezing cycle system is being activated or the saving 
switch 25 is maintained in its off-position during deactiva- 
tion of the freezing cycle system, the computer 2^ causes 

the speed control circuit 41 at step 106b to operite the 

|! 

electric fan 18 in cabinet 10 at a maximum speed. When the 

|i 

saving switch 25 is turned oa during deactivation [of the 
freezing cycle system, the computer 21 determines 'ia ''Yes" 
answer at step 110, reads out the refrigerant temi;lerature T 
from sensor 24 at step 120 and determines at step 1122 wheth- 
er the refrigerant temperature T is more than the 'first 

I 

predetermined value Tj_ (for instance, 40 * C) or not. When 
the answer at step 122 Is "Yes", the computer 21 causes the 
speed control circuit 41 at step 106b to rotate the electric 
fan 18 at the maximum speed. When the answer at step 122 is 
"No", the computer 21 causes the speed control cir|cuit 41 at 
step 124a to decrease the rotation speed of the electric fan 
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18 in cabinet 10, Thus, the rate of operation of 



electric 



faa 18 In cabinet 10 is decreased in accordance with a 
decrease of the refrigerant temperature T duriagr cleactiTa- 

I! 

tion of the freezing: cycle system to reduce consuiiption of 

\\ 

the electric power. |i 



In a modification of the foregoing: embodiment, the 
refrigerant temperature sensor 24 may be replaced jwith 
a refrigerant pressure sensor 42 disposed between, tbe con- 
denser 15 and dryer 16 for detecting refrigerant pressure In 
the freezing cycle system* as shown by broken lines in Figs. 
1 and 2, In this modification, the computer 21 is 
programmed to decrease the rate of operation of electric fan 



18 in cabinet 10 in accordance with a decrease of 
ant pressure P detected by sensor 42. 



In another modification of the foregoing embodiment, an 



outside air temperature sensor 43 may be provided 



ref rlger- 



on the 



cabinet 10 for detecting the temperature of outside air as 
sbown by broken lines in Figs. 1 and 2» In this modifica- 
tion, the computer 21 is programmed to decrease the rate of 
operation of electric fan 18 in cabinet 10 in accordance 
with a decrease of the outside air temperature deli;ected by 
sensor 43. 



Illustrated in Fig, 9 is a modification of the electric 
control apparatus shown in Fig. 2, wherein the computer 21 
is connected to a temperature setting switch 26, a tempera- 
ture rising switch 2Ta and a temperature drop switl'ch 2Tb for 
setting an inside temperature of the cabinet 10 in! a desired 



value and a display 28 for indicating thereon the 



inside 
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temperature of the cabinet 10 and a temperature settlngr 
mode, and whereiii the thermo-switch 23 is replaced with 
an cabinet temperature sensor 23a mounted within the cooling: 



compartment 12a to detect an inside temperature ^||°^ 
cabinet 10, In this modification, the computer 21 is 
provided with an additional timer 21b for execution of 
a timer interruption program shown in Fi^. 12 and; is 
programmed to execute a main prog-ram and a cabinet fan 
control routine respectively shown in Figrs. 10 and 11 and to 
execute the timer interruption prog-ram under control of the 



timer 21b, 



Assuming that the power source switch of the'' refrigera- 
tor has been closed, the computer 21 starts to execute the 
main program shown in Fig, 10 at step 150 and sets an Inl- 
tial value Co indicative of a standard inside temperature of 
the cabinet 10 as a set temperature Cs at step 152. At step 
152, the computer 21 further sets a first flag FLGl to "1" 
and a second flag FLG2 to **0**. The first flag FLGl repre- 
sents activation of the compressor 14 when it is set to "1" 

I' 

and represents deactivation of the compressor 14 when It is 



set to "0' 



The second flag FLG2 represents a non-saving 



mode of the electric power when It is set to '*0" and repre- 
sents a saving mode of the electric power when it is set to 
"1". Thus, the computer 21 activates the compressor 14. 
condenser fan 19 and cabinet fan 18 at step 154 to cool the 



interior of cooling compartment 12a and to circulate the 
cooled air into the storage compartment 12b from the cooling 
compartment 21a. i' 



After processing at step 152 and 154, the computer 21 
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repeats execution of processing- at step 156 to 174. If the 
first flaff FLGl is "1", the computer 21 determines a "Yes*" 
answer at step 156 and determines at step 158 whe":her or not 
an inside temperature C of the cabinet 10 detected by sensor 
23a is less than a lower limit temperature Cs - Ajci defined 
by a difference between the set temperature Cs and a nominal 
temperature A CI (for instance, 2 'O. If the answer at 
step 158 is '*No". the computer 21 repeats processing" at step 
156 and 158. If the answer at step 158 is "Yes", ,the 
computer 21 deactivates the compressor 14 and conaenser fan 
19 at step 160 and sets the first flagr FLGl to "OY 
indicative of deactiration of the compressor 14 ay step 162. 
Subsequently » the computer 21 determines at step 164 whether 
the second fla^ FLG2 is "1" or not. If the seconi flar FLG2 
is set as *'0" at the initial setting, the ccmpute| 21 
determines *'No" answer at step 164 and maintains the opera- 



tion of cabinet fan 18 at step 174. 



When the program is returned to step 156 after process- 
ing: at step 174, the computer 21 determines a "No' answer at 
step 156 and causes the program to proceed to stei| 168. At 
step 168, the computer 21 determines whether or ndt the 
inside temperature of the cabinet 10 detected by iensor 23a 
is more than an upper limit temperature Cs AC2 defined by 
the sum of the set temperature Cs and a nominal temperature 
AC2 (for instance, 1,5 " C) . If the answer at step 168 is 
"No", the computer 21 repeats processing at step 164, 174, 
156 and 168 during: which the freezing cycle system is deac- 



tivated. 
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When the Inside temperature C of the cabinet ,10 becomes 
more than the upper limit temperature Cs ^ AC2, the comput- 
er 21 determines a "Yes** answer at step 168 and activates 
the compressor 14 and condenser fan 19 at step ITp to cool 
the Interior of cooling compartment 12a and storage compart- 
ment 12b, After processing at step 170, the comptiter 21 
sets the first flag: FLGl to "1" at step 172 and maintains 
the operation of cabinet fan 18 by processing at step 174. 
With such processing at step 156 to 164 and 168 to 174, the 
freezing cycle system is repeatedly activated and deactivat- 
ed to maintain the inside temperature C of cooling compart- 
ment 12a and storage compartment 12b approximatelj^ at the 
set temperature Cs between the lower limit temperature Cs - 
A CI and the upper limit temperature Cs + AC2. 

During execution of the main program described above, 
the computer 21 executes the timer interruption program of 
Fig. 12 under control of the timer 21b at a predetermined 
time interval- When started to execute the timer "interrup- 
tion program at step 300, the computer 21 determines at step 
302 whether the temperature setting switch 2C has '"been 
turned on or not. If the answer at step 302 is "No", the 
computer 21 determines at step 312 whether the drop switch 
27b is maintained In its on-position for a predetermined 
time (for instance, five minutes) or not. If the answer at 
step 312 is "No", the computer 21 finishes execution of the 
timer interruption program at step 320. If the answer at 
step 302 is "Yes", the computer 21 rises the set temperature 
Cs by processing at step 304 and 306, When the rising 
switch 27a is turned on in a condition where the tjemperature 
setting switch 26 is being turned on, the computer' 21 
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determines a "Yes*" answer at step 304 and rises tJiie set 
temperature Cs witli "1" at each lapse of a predetermined 
time. If the rising switch 27a is not turned on. the 
computer 21 determines a "No" answer at step 304 and lowers 
the set temperature Cs by processing at step 308 310. 
When the drop switch 27b is turned on in a conditlion where 
the temperature setting* switch 26 is being turned on, the 
computer 21 determines a "Yes" answer at step 308 'and lowers 
the set temperature Cs with "1" at each lapse of the prede- 
termined time by processing at step 310. If the drop switch 
27b is not turned on, the computer 21 determines i ">fo" 
answer at step 310 and causes the program to proceed to step 
316. 

As step 316 » the computer 21 causes the display 28 to 
indicate the set temperature Cs on the display panel. After 
processing: at step 316. the computer 21 causes the display 
28 at step 318 to indicate whether the power saTing: mode is 
selected or not. When the power saving: mode is not select- 
ed, the computer 21 causes the display to put out j 
a decimal point in a lower order of the set temperature Os. 
When the power saying" mode is selected, the computer 21 
causes the display to put on the decimal point. 

When the set temperature Cs is chang-ed by processing at 
step 302 to 310, the computer 21 executes processing at step 
156 to 164 and 168 to 174 of Fiff. 10 to maintain ihe Inside 
temperature C of coolinff compartment 12a and storage 
compartment 12b approximately at the set temperat\lre Cs . 
When the drop switch 27b is maintained in its on-r!|osition 
for a predetermined time in a condition where the jtempera- 
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ture setting switch 27 is maintained in its off-position. 



the computer 21 determines a "Yes" answer at step 



inverts the second flag- FLG2 from "0" to "1" or vice versa 



312 and 



"1", the 
of Fis. 10 



at step 314. When the second fla^ FLG2 is set to 
computer 21 determines a "Yes" answer at step 164 
and executes at step 166 a cabinet fan control routine shown 
in Fifir- 11. The cabinet fan control routine of Fig. 11 is 
substantially the same as that of Fie- ^> expect for proc 
essing- at step 242 to 248. | 



When started to execute the cabinet fan control routine 
of Fig. 11 at step 200, the computer 21 determines at step 
242 whether the set temperature Cs is less than a predeter-- 
mined value Cso (for instance, 0 ' C) or not. If the answer 
at step 242 is "Yes", the computer 21 sets a predetermined 
time TMg as the measurement time of timer 21a at |tep 244 
and causes the prog-ram to proceed to step 214. If the 
answer at step 242 is "No", the computer 21 executes proc- 
essing at step 202 to 212 in the same manner as ixji the 

I 

foregoing embodiment for setting the predetermined time TM^^, 
TM2 or TM3. In this instance, the predetermined ^ime TM5 is 
set as a smaller value (for instance, one and half minutes) 
than the first predetermined time TMj_. Accordingly, if the 
set temperature Cs is less than the predetermined j'value Cso, 
the stopping time of electric fan 18 defined by pr^ocessing 
at step 216 and 218 becomes less than a minimum stopping 
time defined in a condition where the set temperature Cs is 
higher than the predetermined time Cso. 

When the program proceeds to step 246 after processing 

at step 216, the computer 21 determines whether the set 

I 
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temperature Cs is less than the predetermined valJie Cso (for 
instance, 0 ' C) or not. If the answer at step 246 is "Yes", 

the computer 21 sets a predetermined time TM^ as the meas- 

1 

urement time of timer 21a at step 248 and causes rhe program 
to proceed to step 224. If the answer at step 246 is "No", 
the computer 21 executes processing at step 222 iii the same 
manner as in the foregoing embodiment for setting | the fourth 
predetermined time TM4 as the measurement time of:' timer 21a. 
In this instance, the predetermined time TMg is set as 
a larger value (for instance, fifteen seconds) than the 
fourth predetermined time TM^. Accordingly, if the set 
temperature Cs is less than the predetermined valle Cso, the 
operation time of electric fan 18 defined by processing at 
step 226 and 228 becomes more than that in a condition where 
the set temperature Cs is higher than the predetermined 
value Cso, 

As a result, when the set temperature Cs is less than 
the predetermined value Cso at the power saving mode, the 
rate of operation of electric fan 18 during deactivation of 
the compressor 14 is fixed to a relatively high value 
regardlessly of the refrigerant temperature 1\ tAus, even 
when the inside temperature of cabinet 10 is set at a lower 
value than 0 ' C for preserving fresh foods such as fish, 
meat and the like in a slightly frozen condition, 'fluctua- 
tion of the inside temperature of storage compartment 12b 

caused by intermittent operation of the electric fan 18 is 

'j 

restrained to prevent the preserved fresh foods ftom melting 
or freezing. In addition, when the set temperattire Cs Is 
higher than the predetermined value Cso, the rate -of opera- 
tion of electric fan 18 in cabinet 10 is decreased in ac- 

1 
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cordance with a decrease of the refrigerant temperature T in 
the same manner as tn the foreg-olng- embodiment tojautomatl- 
cally reduce consumption of the electric power . 



Illustrated in Fig, 13 is a modification of the cabinet 
fan control routine of Fiff. 6, wherein processing at step 
252 is added before processing at step 202. At step 252, 
the computer 21 determines whether the set temperature Cs is 
less than the predetermined value Cso (for Instance, 0 * C) 
or not. If the answer at step 252 is "Yes", the computer 21 
causes the program to proceed to step 232 for maiijitaining 
the operation of electric faa 18 in cabinet 10. If the 
answer at step 252 is "No", the computer 21 executes 
processing at step 202 to 230 in the same manner as 
described above for intermittently operating the ^lectrlc 
fan 18 in cabinet in accordance with the refrigerant temper- 
ature T. Thus, even when the inside temperature cf cabinet 
10 is set at a lower temperature than 0 ' C for preserving 
fresh foods such as fish, meat and the like in a slightly 
frozen condition, fluctuation of the inside temperature of 
cabinet 10 Is restrained to prevent the preserved jfoods from 
melting or freezing. In addition, when the set teinperature 
Cs is higher than the predetermined value Cso, thi rate of 
operation of electric fan 18 In cabinet 10 is decreased in 
accordance with a decrease of the refrigerant temjyerature T 
to automatically reduce consumption of the electrll'c power. 



Illustrated in Fig. 14 is a modification of the main 
program shown in Fig. 10 for control of the electric fans 18 
and 19 provided in the cabinet 10 as shown in Figs,, l and 9, 
During execution of the main program of Fig. 14, the comput- 
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er 21 executes the timer interruption program of jfifiT- 12. 

In this modification* the main program is programmed to 

f 

selectively operate the electric fans 18 and 19 in accord- 
ance with the set temperature Cs and refrigerant temperature 
T at the power saving mode during: deactivation of ; the free2- 
Ing- cycle system ♦ \ 



Durins: execution of the main progrram of Fig, 14, the 
computer 21 intermittently activates and deactivates the 
freezing cycle system in accordance with the inside tempera- 
ture of cabinet 10 hy processing at step 152 to 162 and 168 
to 172. When the freezing cycle system is activated or the 
second flag FLG2 is set as "0'' during deactivation of the 
freezing cycle system, the computer 21 operates both the 
electric fans 18 and 19 in cabinet 10 by processir||g at step 
174a. When the second flag FLG2 is set as "1" during deac- 
tivation of the freezing cycle system, the computer 21 
determines a ''Yes** answer at step 180 and determines at step 
182 whether the set temperature Cs is less than tt.e prede- 
termined value Cso as in the foregoing modification. If the 
answer at step 182 is "Yes", the coipputer 21 operates both 
the electric fans 18 and 19 in cabinet 10 by processing at 

step 174a. If the answer at step 182 is **No", the computer 

11 

21 reads out the refrigerant temperature T detected by 
sensor 24 at step 184 and selectively operates the electric 
fans 18 and 19 in accordance with the refrigerant [tempera- 
ture T by processing at step 186. 174a and 188. 



With such control of the electric fans IS and 19 as 

I 

described above, even when the inside temperature pf cabinet 
10 is set at a lower temperature than 0 " C for preserving 



29 



fresh foods such as fish, meat and the like in a slightly 
frozen condition, fluctuation of the Inside temperature of 
storage compartment 12b Is retrained to prevent tl[ie pre- 
served foods from melting: or freezing. 



Illustrated in Fig, 15 is another modification of the 
main program shown in Fig. 10 for control of the electric 
fan 18 in the electric control apparatus shown in iFlg. 9. 
During- execution of the main program of Fig, 15, i;he comput- 
er 21 executes the timer Interruption program of fig. 2. In 
this modification, the main program is programmed to control 
the rotation speed of electric fan 18 in accordance with the 
set temperature Cs and refrigerant temperature T vfh^n the 
freezing cycle system is deactivated at the power saving 
mode. 



During execution of the main program of Fig, 115, the 

computer 21 intermittently activates and deactivatses the 

I. 

freezing cycle system in accordance with the inside tempera- 
ture C of cabinet 10 by processing at step 152 to 'il62 and 
168 to 172, When the freezing cycle system is activated or 
the second flag FLG 2 is set as "0" during deactivation of 
the freezing cycle system, the computer 21 operates the 
electric fan 18 in cabinet 10 at a maximum rotaticjin speed by 
processing at step 174b. When the second flag FLG2 is set 
as "1" during deactivation of the freezing cycle j;ystem, the 
computer 21 executes processing at step 182 to 186' to de- 
crease the rotation speed of electric fan 18 underjj control 
of the speed control circuit 41 when the refrigerajnt temper- 
ature T is less than the predetermined value T^^ iJ; a condi- 
tion where the set temperature Cs is higher than tihe prede- 
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termlned value Cso. When the refrigerant temperature T Is 
more than the predetermined value or the set temperature 

Cs is lower than the predetermined value Cso, the [computer 

ji 

21 operates the electric fan 18 at the maximum rotation 

li 

speed hy processing at step 174b, 



With such control of the electric fan 18 as described 
above, even when the inside temperature of cabinet 10 is set 

at a lower temperature than 0 * C for preserving f x-esh foods 

I] 

such fish, meat and the like in a slightly frozen! condition, 
fluctuation of the inside temperature of cabinet 10 is 
restrained to prevent the preserved foods from melting or 

free2lngr. In addition, when the set temperature Cs is 

h 

higher than the predetermined value Cso to preserve fresh 
foods without causing any spoil thereof, the rate: of opera- 
tion of the electric fan 18 is decreased in accordance with 
a decrease of the refrigerant temperature T to automatically 
reduce consumption of the electric power* 



;3i 



WHAT IS CLAIMED IS: 



1. A low temperature storage cabinet having, a freezing 
cycle system composed of a compressor, a condeiisex|, 

a throttle and an e^srapcrator , a cabinet temperature sensor 
for detecting an inside temperature of the cabinej and for 
producing an electric signal Indicative of the detected 
inside temperature, compressor control means responsive to 
the electric si^al from said temperature sensor for 
activatlnff the compressor In the freezing cycle system in 
response to rise of the Inside temperature of the cabinet 
and for deactivating the compressor in response to a fall in 
the inside temperature of the cabinet, and an electric fan 
provided in the cabinet for circulating cooled all;- in the 
interior of the cabinet, 

wherein the low temperature storage cabinet comprises; 

refrigerant temperature detection means provided in the 
freezing cycle system to detect a temperature of iefrigerant 
in the freezing cycle system: and 

fan control means for controlling operation of said 
electric fan in the cabinet in accordance with a iemperature 
of refrigerant detected by said detection means during 

deactivation of said compressor and for decreasing the rate 

] 

of operation of said electric fan in accordance with 
a decrease of the refrigerant temperature, 

2. A low temperature storage cabinet having a freezing 
cycle system composed of a compressor, a condenser ♦ 

a throttle and an evaporator, a cabinet temperature sensor 
for detecting an inside temperature of the cabinet and for 
producing an electric signal indicative of the deiected 
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inside temperature, compressor control means responsive to 
the electric si^al from said temperature sensor xor 

activating the compressor In the freezing cycle system in 

I' 

response to rise ot the inside temperature of the (cabinet 
and for deactivating the compressor in response to a fall in 
the Inside temperature of the cabinet, and an electric fan 
provided in the cabinet for circulating cooled air in the 
Interior of the cabinet, 

wherein the low temperature storage cabinet comprises; 

refrigerant pressure detection means provider in the 
freezing cycle system to detect pressure of refrigerant in 
the freezing cycle system; and 

fan control means for controlling operation of said 
electric fan in the cabinet in accordance with refrigerant 
pressure detected by said pressure detection means during 
deactivation of said compressor and for decreasinl- the rate 
of operation of said electric fan in accordance with 
a decrease of the refrigerant pressure. 



3. A low temperature storage cabinet having 
cycle system composed of a compressor, a condense 



a freezing 



a throttle and an evaporator, a cabinet temperatuijie sensor 
for detecting an inside temperature of the cabinet! and for 
producing an electric signal Indicative of the detlected 
inside temperature, compressor control means responsive to 
the electric signal from said temperature sensor for 
activating the compressor in the freezing cycle sj'stem in 
response to rise of the inside temperature of the cabinet 
and for deactivating the compressor in response to a fall in 
the inside temperature of the cabinet, and an electric fan 
provided in the cabinet for circulating cooled air! in the 
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interior of the cabinet, 

i; 

wherein the low temperature storaflre cabinet ipomprises: 
eimblent temperature detection means provided' on the 
cabinet to detect a temperature of outside air; and 

fan control means for controlling^ operation of said 
electric fan in the cabinet in accordance with a ^temperature 
of outside air detected by said ambient temperature detec- 
tion means during: deactivation of said compressor and for 
decreasing the rate of operation of said electric |fan in 
accordance with a decrease of the temperature of outside 
air. 



4. A low temperature storage cabinet as claimed in 
Claim 1, wherein said fan control means comprises 'means for 
intermittently operating- said electric fan in the 'cabinet 
during- deactivation of said compressor and for changing the 
operation time and the stopping time of said electric fan to 
control the rate of operation of said electric fan in 
accordance with the refrigerant temperature* 

5* A low temperature storage cabinet as claimed in 
Claim 1, wherein said fan control means comprises 'means for 
selectively effecting continual operation of said |electric 
fan or intermittent operation of said electric faii during 
deactivation of said compressor to control the rate of 
operation of said electric fan in accordance with the 
refrlg^erant temperature. 
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6. A low temperature storage cabinet as claimed in 



Claim 1. wherein a plurality of electric fans are 



provided 



in tlie cabinet for circulatinff cooled air in the interior of 

ji 

the cabinet, and wherein said fan control means comprises 

means for selectively operating said electric fans during 

1 

deactivation of said compressor to control the rate of 

li 

operation of said electric fans in accordance with the 
refrigerant temperature. ij 



7, A low temperature storage cabinet as claimed in 
Claim 1, wherein said fan control means comprises means for 
controlling the rotation speed of said electric fan during 
deactivation of said compressor to control the rate of 
operation of said electric fan in accordance with !the re- 
frigerant temperature. 

8, A low temperature storage cabinet having a freezing 
cycle system composed of a compressor, a condenser, 
a throttle and an evaporator, a cabinet temperature sensor 
for detecting an inside temperature of the cabinet and for 
producing an electric signal indicative of the detected 
inside temperature, temperature setting means for, setting 
an inside temperature of the cabinet, compressor control 
means responsive to the electric signal from said 'cabinet 
temperature sensor for activating said compressor when the 
inside temperature of the cabinet rises in a nominal value ■ 
more than an inside temperature set by said temperature 
setting means and for deactivating said compressoijj when the 
inside temperature of the cabinet falls in the noi|inai value 
less than the inside temperature set by said temperature 
setting means, and an electric fan provided In thi cabinet 
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for circulating" cooled air in the interior of tke cabinet, 
wherein the low temperature storage cabinet <:omprises: 
refrigerant temperature detection means provided in the 
freezing cycle system for detecting a temperature j of refrig- 
erant in the freezing cycle system; 

first fan control means for operating said electric fan 
in the cabinet at a predetermined rate of operatil)n during 
deactivation of said compressor when the inside temperature 
set by said temperature setting means is less than 
a predetermined temperature; and 

second fan control means for decrease the ra*:e of 
operation of said electric fan in accordance with a decrease 
of the refrlgersuit temperature detected by said refrigerant 
temperature detection means during deactivation of said 
compressor when the Inside temperature set by said tempera- 
ture setting means is more than the predetermined'' tempera- 
ture . 'i 



9. A low temperature storage cabinet having a freezing 

cycle system composed of a compressor, a condenser, 

!i 

a throttle and an evaporator, cabinet temperature ' sensor for 
detecting an inside temperature of the cabinet and for 
producing an electric signal indicative of the detected 



inside temperature, temperature setting means for 



setting 



an inside temperature of the cabinet, compressor control 
means responsive to the electric signal from said 'cabinet 
temperature sensor for activating said compressor when the 
inside temperature of the cabinet rises In a nominal value 
more than an inside temperature set by said temperature 
setting means and for deactivating said compressor when the 
inside temperature of the cabinet falls in the nominal value 
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less tlian the inside temperature set by said temperature 
setting means, and an electric fan provided in the cabinet 

cabinet* 



for circulatingr cooled air in the interior of the 

wherein the low temperature storage cabinet comprises: 
refrigerant pressure detection means provided in the 
freezing cycle system for detecting pressure of refrigerant 
in the freezing cycle system; . 

^irst fan control means for operating said electric fan 
in the cabinet at a predetermined rate of operation during 
deactivation when the inside temperature set by said temper- 
ature setting means is less than a predetermined tempera- 
ture; and ! 

second fan control means for decreasing the rate of 
operation of said electric fan in accordance withfa decrease 

i 

of the refrigerant pressure detected by said refrigerant 
pressure detection means during deactivation of said 
compressor when the inside temperature set by said tempera- 



ture setting means is more than the predetermined 
ture. 



tempera- 



10 » A low temperature storage cabinet having 
a freezing cycle system composed of a compressor, 
a condenser, a throttle and an evaporator, cabine-i tempera- 
ture sensor for detecting an inside temperature of the 
cabinet and for producing an electric signal indicative of 
the detected inside temperature, temperature setting means 
for setting an inside temperature of the cabinet, compressor 
control means responsive to the electric signal fjrom said 
cabinet temperature sensor for activating said compressor 
when the inside temperature of the cabinet rises In 
a nominal value more theui an inside temperature set by said 
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temperature setting: means and for deactivatinjj said compres- 
sor when the Inside temperature of the cabinet falls in the 
nominal value less than the inside temperature se': by said 
temperature setting means, and an electric fan provided in 
the cabinet for circulating cooled air in the interior of 

the cabinet, I 

i 

wherein the low temperature storage cabinet comprises: 

ambient temperature detection means for detecting a 
temperature of outside air; , 

first fan control means for operating said e^Lectric fan 
in the cabinet at a predetermined rate of operation during 
deactivation of said compressor when the inside temperature 
set by said temperature setting means is less than a prede- 
termined temperature; and 

second fan control means for decreasing the rate of 
operation of said electric fan in accordance with a decrease 
of the temperature of outside air detected by said ambient 
temperature detection means during deactivation of said 
compressor when the inside temperature set by said tempera- 
ture setting means is more than the predetermined!' tempera- 
ture. 
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ABSTRACT OF THE DISCLOSURE 

A low temperature storage cablaet having a freezing 
cycle system composed of a compressor, a condenser, 
a throttle and an evaporator, a cabinet temperature sensor 
for detecting an inside temperature of the cabinei:, and 
an electric fan provided in the cabinet for circu:iating 
cooled air in the interior of the cabinet, wherein the 
compressor in the freezing cycle system is activated in 
response to rise of the inside temperature of thejcablnet 
and deactivated in response to a fall in the inside tempera- 
ture of the cabinet, and wherein the rate of operation of 

the electric fan is decreased in accordance with a decrease 

r 

of temperature or pressure of refrigerant in the l^reezing 
cycle system during deactivation of the compressorj to there- 
by reduce consumption of the electric power. 
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